Introduction
An important relationship used commonly in magnetohydrodynamic (MHD) descriptions of convection in the earth's plasmasheet is one that links plasma pressure, P, and mass density, p. The equation of state, P = ap s/3, where a is a constant of motion, emerges from the bined MHD mass, momentum, and energy equations if scalar pressure and an adiabatic (constant entropy) flow sico conditions, the equation of state can be used in its polytropic i;orm, P = apr, where 3' is the polytropic index.
We address, in this paper, the "effective" po!ytropic equation of state in the Earth's magnetotail by develop- 
Convection Model
We adopt the modified model of plasma sheet convection presented first by Erickson [1955] and discussed more recently by KiveIson and Spence [1988] . We assume for simplicity a zero dipole tilt and use geocentric solar magnetospheric (GSM) coordinates. At a large downtail disrance X0 (taken to be -60RE), we assume that a uniform plasma, characterized by a maxwelliarl temperature, To, and a number density, n0, is the source of plasma for the tail plasma sheet. The plasma is distributed uniformly across a tail of width 2R. In this treatment, we do not indude low-latitude boundary layer (LLBL) particles which drift in from the dawn magnetopause. The LLBL constitutes a source of additional particles for the near-earth plasma sheet, so by ignoring it, we underestimate the density and pressure along the midnight meridian. We assme that earthward convection of the plasma is driven by a uniform magnetotail electric field, E, pointing from dawn to dusk and that the 2D magnetic field is given by the midnight meridian cut through the Kp = O, 0 + Tsy- 
